Abstract. Global positioning system (GPS) born in the US is used in the US defense for land, sea, air and all field. It is also widely used in navigation and positioning, military matters, geography and other fields. In the present paper, we design an antenna with a right-handed circular polarization (RHCP). Additionally, other techniques are employed to reduce its size, at the same time improve the overall performances. The property of radiating and receiving electromagnetic wave of the circularly polarized antenna is much stable than that of the linearly polarized antenna. So its scope of application is very wide in complex environment.
Introduction
Recently, communication technology has developed rapidly and the wireless communication products have developed faster with the increase in demand for products day by day [1, 2] . The popularity of hand-held communication tools, the design standards for such handheld terminals are becoming more and more stringent, especially for the size of communication equipment is more stringent. Smaller sizes also require higher performance. Therefore, microstrip antennas with small volume, light weight, easy integration and carrying, flexible feeding mode have become the research hotspot of many scholars at home and abroad in recent years [1] [2] [3] [4] [5] . This paper mainly deals with the physical modeling design of the microstrip antenna with the right circular polarization resonance type. It is ensured that the resonant frequency and other performance parameters are stabilized while reducing the size of antenna.
Antenna Structure
The paper proposes a method for grooving the patch. As shown in figure 1 , the central frequency of the designed circularly polarized GPS Terminal receiver antenna is 1.575GHz±10MHz, while the axis ratio of circularly polarized wave is less than 2.0dB. Adopting coaxial feed method, dielectric layer material is FR4 and thickness is 1.6mm. The initial size of the characteristic parameter is: L=W=Lc=46.1mm, so that the resonant frequency is 1.575GHz to produce circularly polarized wave. It is estimated that when other reference values are optimal, the input impedance is about 50 ohms, and finally, according to the simulation results, the size of the patch with resonant frequency of 1575MHz and the specific location point of the 50Ω coaxial feed point are determined. A circular microstrip patch radius of T, the material thickness of h, by changing the T-groove transverse and vertical length and position range of the parameters can be generated under different conditions of the resonant frequency. By adjusting the length L of the length D and T grooves of the two tangent angles and determining the most reasonable position on the patch, the probe is used to feed the impedance characteristic of the probe and the 50Ω is used to obtain the desired design. 
Simulation Result
The frequency of the design required is 1.575GHz. Therefore, the frequency is set to 1.575GHz, the sweep range is set to 1.50GHz-1.65GHz, and the sweep step is set to 0.001GHz. The performance parameters of resonant frequency, effective bandwidth and input impedance of the antenna with frequency change can be obtained by simulation analysis. And the parameters of the antenna are optimized according to the design requirements as shown in the table 1. The performance of designed antenna is analyzed by HFSS. Figure 2 and figure 3 illustrate the return loss S11 and input impedance, respectively. As you can see from figure 2, the smaller the S11 value, the better the match. When the value of the length and width of the patch is 45.16 mm, the most advantages frequency of the antenna is 1.5740GHz, close to 1.575GHz, and is in conformity with the design requirements, and at this frequency point the value of S11 is minimal, indicating a good match. As shown in figure 2 , at -10dB corresponding to the bandwidth of 59MHz, meet the design requirements. According to the parameter scanning analysis of figure 3 , the position of the coaxial feed at the resonant frequency of 1.575GHz and the impedance of 50Ω can be determined. By analyzing L1, when the antenna is working at around 1.575GHz, the input impedance is (46.3-j1.8) Ω. In order to make the input impedance is 50Ω, so the value of L1 should be greater than the initial value of 8.3mm, after optimizing L1, the input impedance increases with the increase of L1, when the value of L1 is 8.32 mm, the impedance value satisfies the design requirement. As shown in figure 4 , the normalized input impedance of the antenna near 1.575GHz is (0.87-j0.13) Ω. Figure 5 is the result of the axial ratio scan analysis, and it can be seen from the result report that the axial ratio of the antenna center frequency in the maximum radiation direction is about 0.918dB, less than 3dB, and the expected effect is achieved in the category of error tolerance. The right-handed circular polarization (RHCP) gain and the total gain curve on the xz and yz planes of the antenna in the right angle coordinate system are shown in figure 6, it can be seen from the results report that the approximate coincident of the two curves shows that the antenna has realized the right-handed circular polarization, and also indicates that the emission of the wave is right-handed circular polarization and the maximum gain is 1.48dB. The 3D pattern of the righthanded circularly polarized wave is illustrated in figure 7 . 
Conclusions
This design is an experimental analysis of the miniaturization of microstrip antennas. It can be resolved from the diagram. This method can not only guarantee the size of the resonant frequency at the required 1.575GHz, but also make it smaller and more portable, and it can guarantee enough power gain and effective bandwidth, and the corresponding bandwidth 59MHz at -10dB. The design can also generate radio waves with rotation direction in the right direction and polarization mode in circular polarization, and achieves the initial goal. The scheme is feasible.
